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eTable 1. Studies examining abstinence from stimulants (n=22).

vouchers vs.
Noncontingent
vouchers (yoked)

Author Year N Study | MOUD CM Maximum Conditions Outcomes | Statisticall QA
design duratio | earnings/da Compared y Rating?
n y ($) significant
(weeks) effect at
end of Tx?
Silverman et al.r | 1996 37 RCT M 12 13.75 Contingent LDA Yes 1
a vouchers vs.
Noncontingent
vouchersP (yoked)
Silverman et al.2 | 1998 59 RCT M 12 23.21 Escalating % cocaine Yes 3
contingent abstinent
vouchers with
bonuses vs.
Noncontingent
vouchers with
bonuses (yoked)
Silverman et al.> | 1999 29 Within- M 9 30.65¢ Contingent % negative Yes 1
subject vouchers vs. No samples
voucher baseline
Robles et al.4d 2000 72 | Within- M 0.3 50.00 Contingent % negative Yes 1
subject vouchers vs. No samples
voucher baseline
Preston et al.5¢ 2001 80 RCT M 12 4.29 Contingent LDA No 2
vouchers vs.
Noncontingent
vouchers (yoked)
Katz et al.64d 2002 40 | Within- M 1.6 36.36 Contingent LDA Yes 2
subject vouchers vs. No
vouchers
Rawson et al.” 2002 | 120 RCT M 16 11.41 Contingent % Yes 1
vouchers (with and | continuousl
without CBT) vs. y cocaine
No vouchers (or abstinent >
CBT alone) 3 weeks
Epstein et al.® 2003 | 193 RCT M 12 13.75 Contingent LDA Yes 1

© 2021 Bolivar HA et al. JAMA Psychiatry.




Sigmon et al.® 2004 46 RCT 24 7.14 Contingent % cocaine- Yes
vouchers vs. No negative
vouchers samples
Silverman et al.’® | 2004 78 RCT 52 15.93 Contingent % negative Yes
vouchers vs. No samples
vouchers
Rowan-Szal et 2005 61 RCT 8 0.45 Contingent % Yes
al.1t vouchers vs. No continuousl
vouchers y cocaine
abstinent
Petry et al.12 2005 77 RCT 12 CNBD Contingent LDA Yes
vouchers vs. No
vouchers
Silverman et al.13 | 2007 56 RCT 26 CNBD Contingent access | % cocaine- Yes
to work vs. negative
Noncontingent samples
access to work
Petry et al.14 2007 76 RCT 12 5.27 Contingent % of Yes
vouchers or prizes | participants
vs. No vouchers achieving
continuous
abstinence
Vandrey et al.1® 2007 12 Within- 5.7 8.77 Contingent % No
subject vouchers or cash continuousl
vs. No vouchers or y cocaine
cash abstinent
Defulio et al.16f 2009 51 RCT 52 CNBD Contingent access | % cocaine- Yes
to work vs. negative
Noncontingent samples
access to work
Winstanley et 2011 | 145 RCT 12 13.75 Contingent % cocaine- No
al.v’ vouchers + negative
placebo or samples
fluoxetine vs.
Placebo or
fluoxetine only
Kirby et al.18 2013 | 130 RCT 36 CNBD Contingent LDA Yes
vouchers vs.
Aftercare?
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Kennedy et al.’® | 2013 58 RCT M 16 12.66 Contingent % samples Yes 1

vouchers vs. negative for
Noncontingent cocaine
vouchers
Festinger et al.?0 | 2014 | 222 RCT M 12 CNBD Contingent LDA Yes 2

vouchers or cash
vs. No vouchers or
cash

Umbricht etal.2r | 2014 | 171 RCT M 12 13.75 Contingent LDA No 1
vouchers + TOP or
placebo vs.
Noncontingent
vouchers (yoked) +
TOP or placebo

Blanken et al.?? 2016 | 214 RCT Heroin- 24 7.34 Contingent LDA Yes 1
assiste vouchers vs. No
d vouchers
treatm
ent

MOUD = Medications for opioid use disorder; CM = contingency management; Tx = Treatment; QA = Quality Assessment using the Effective
Public Health Practice Project tool (Thomas et al., 2004); RCT = Randomized control trial; M = Methadone; B = Buprenorphine; N = Naltrexone;
LDA = Longest duration of abstinence; CBT = Cognitive behavioral therapy; CNBD = Could not be determined; LAAM = levo-alpha-
acetylmethadol; TOP = topiramate

a Scores do not include the blinding quality assessment measure. See e-Table 6 for scores including the blinding measure.

b Noncontingent control means that vouchers of value comparable to those provided in the Contingent voucher condition were provided to
participants in the Control condition but independent of stimulant use thereby keeping material resources provided to participants comparable
across conditions.

¢ This study examined two magnitudes of CM versus a control condition (ho CM). Max earnings per day is the average of these two conditions.
Abstinence in the condition with the higher magnitude (total max earnings = $3,480) was statistically significantly greater than the lower magnitude
(total max earnings = $382) and the control condition. Abstinence was not statistically significantly different in the lower magnitude group versus
control.

dThis study examined a “brief abstinence test” with non-treatment seeking individuals.

¢ Data were used from the maintenance phase where participants were re-randomized to new study groups.

fFollow-up data were recorded from Defulio and Silverman (2011).72

9 Aftercare = Following voucher-based CM, participants in after received $1.00 state lottery tickets for submitting negative samples 2x weekly.
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eTable 2. Studies examining abstinence from multiple substances (n=23).

Author Year N Study | MOUD CM Max earnings/ | Conditions | Drugs targeted Outcome Statistically QA
Design duration day (%) Compared significant | Rating?
(weeks) effect at
end of Tx?
Iguchi et al.?3 1997 | 103 | RCT M 12 2.14 Contingent Opiates, “Percent Yes 1
vouchers vs. barbiturates, clinically
No vouchers benzodiazepines, improved’
cocaine, tetra-
hydrocannabinol,
amphetamines,
propoxyphene
hydrochloride
(Darvon)
Piotrowski et al.2* | 1999 | 102 | RCT M 17 6.34 Contingent Amphetamines, LDA Yes 2
vouchers vs. barbiturates,
No vouchers benzodiazepine,
cocaine, heroin,
tetra-
hydrocannabinol,
alcohol
Downey et al.2> 2000 | 41 RCT B 12 11.88 Contingent Amphetamine, % 1 or more No 3
vouchers vs. barbiturates, drug free urines
Noncontingent cocaine, heroin,
vouchers® phencyclidine,
(yoked) alcohol
Dallery et al.?¢ 2001 | 15 | Within- M 9 29.71 High or low Opioids and % of drug Yes 2
subj magnitude cocaine negative
vouchers vs. samples
No voucher
baseline
Carroll et al.27:c 2001 | 127 RCT N 12 3.34 Contingent Opioids, cocaine, | Number of drug- Yes 3
vouchers vs. benzodiazepines free urines
No voucher
Carroll et al.28¢ 2002 | 55 RCT N 12 5.10 Contingent Opioids, cocaine, | Number of drug- No 2
vouchers vs. benzodiazepines free urines
No voucher
Petry et al.?® 2002 | 42 RCT M 12 4.04 Contingent Opioids and LDA Yes 1
vouchers vs. cocaine
No voucher
Kosten et al.304 | 2003a | 160 | RCT B 12 8.79 Contingent Opioids and Consecutive Yes 2
vouchers + cocaine weeks abstinent
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placebo or
desipramine
VS.
Noncontingent
vouchers
(yoked) +
placebo or
desipramine

Katz et al.31e

2004

211

RCT

0.71

20.12

Contingent vs.
Noncontingent
vouchers

Opioids and
cocaine

% of individuals
negative

Yes

Schottenfeld et
al.32

2005

162

RCT

12

11.88

Contingent
vouchers + M
or B vs. No
vouchers + M
or B

Opioids and
cocaine

LDA

Yes

Oliveto et al.33

2005

140

RCT

LAAM

12

8.79

Contingent
vouchers +
LAAM (high or
low dose) vs.
Noncontingent
vouchers
(yoked) +
LAAM (high or
low dose)

Opioids and
cocaine

% negative
urine samples

Yes

Peirce et al.34

2006

402

RCT

12

4.76

Contingent
prize draws
vs. No
vouchers

Cocaine,
amphetamine,

methamphetamine,

and alcohol

LDA

Yes

Poling et al.3®

2006

106

RCT

12

5.50

Contingent
vouchers +
buproprion or
placebo vs.
Noncontingent
vouchers +
buproprion or
placebo

Opioids and
cocaine

LDA

Yes

Knealing et al.3®

2006

47

RCT

36

22.69

Contingent
access to
work and earn
vouchers vs.
No vouchers
(usual care)

Opioids, cocaine,

and alcohol

Rate of negative
samples

No
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Gross et al.37

2006

60

RCT

12

3.20

Contingent
vouchers vs.
No vouchers

Opioids and
cocaine

Continuous
abstinence

No

Brooner et al.38

2007

236

RCT

24

19.05

Contingent
vouchers with
and without
stepped care
vs. No
Vouchers with
and without
stepped care

Opioids,
barbiturates,
cocaine, alcohol,
benzodiazepines

% of negative
urines

Yes

Bickel et al.3®

2008

135

RCT

23

8.18

Contingent
vouchers +
therapist- or
computer-
delivered
community
reinforcement
vs. No
vouchers

Opioids and
cocaine

LDA

Yes

Epstein et al.4°

2009

252

RCT

12

13.75

Contingent
vouchers +
Constant or
increased M
dose vs.
Noncontingent
vouchers +
Constant or
increased M
dose

Opioids and
cocaine

LDA

Yes

Chopra et al.*

2009

120

RCT

12

11.88

Computerized
community
reinforcement
+ contingent
vouchers vs.
No vouchers

Opioids and
cocaine

LDA

No

Tuten et al.42

2012a

133

RCT

13

14.99

Escalating or
fixed
contingent
vouchers vs.
Noncontingent
vouchers
(yoked)

Opioids and
cocaine

Longest number
of time points
negative

No
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Petry et al.*3 2012 130 | RCT 12 CNBD Contingent Alcohol and LDA Yes
prize draws cocaine
vs. No draws
Holtyn et al.# 2014 | 98 RCT 26 CNBD Contingent Opioids and % samples No
work access cocaine negative for
Vs. cocaine &
Noncontingent opiates
work access
Petry et al.%5 2015 | 240 | RCT 12 8.33 Contingent Alcohol and LDA Yes
prize drawings cocaine

or vouchers
vs. No
vouchers

MOUD = Medications for opioid use disorder; CM = contingency management; Tx = Treatment; QA = Quality Assessment using the Effective

Public Health Practice Project tool (Thomas et al., 2004); RCT = Randomized control trial; M = Methadone; B = Buprenorphine; N = Naltrexone;
CNBD = Could not be determined; LDA = Longest duration of abstinence; LAAM = levo-alpha-acetylmethadol.

a Scores do not include the blinding quality assessment measure. See e-Table 6 for scores including the blinding measure.
b Noncontingent control means that vouchers of value comparable to those provided in the Contingent voucher condition were provided to

participants in the Control condition but independent of polysubstance use thereby keeping material resources provided to participants comparable

across conditions.

¢Carroll et al. (2001, 2002) provided vouchers on two independent tracks (abstinence from multiple substances and naltrexone adherence). This

value reports max earnings possible for the abstinence track only. See Table 5 for max earnings per day for the naltrexone adherence track.

d Kosten et al. (2003)73 reports follow-up from a continuation follow-up to Kosten et al. (2003)3° in which the number of samples required to earn a
voucher progressively increased. This study showed a gradual reduction in the efficacy of CM as the response requirement increased.

e This study examined a “brief abstinence test” with non-treatment seeking individuals.
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eTable 3. Studies examining abstinence from illicit opioids (n=11).

Author Year N Study MOUD CM Max Conditions Outcomes Statistically QA
Design duration | earning Compared significant Rating?
(weeks) s/day effect at end
($) of Tx?
McCaul et al.*¢ | 1984 20 RCT M 10 2.86 Contingentvs. | 9 of samples Yes 3
Noncontingent positive
vouchers?
Silverman et 1996b 13 Within-subj M 12 13.75 Contingentvs. | Mean daily % Yes 1
al.47 No vouchers of samples
positive
Preston etal.#® | 2000 | 120 RCT M 8 9.89 Contingent vs. % negative Yes 1
Noncontingent samples
vouchers
Robles et al.#® | 2002 48 RCT M 22 14.49 Contingent vs. LDA Yes 1

Noncontingent
vouchers (yoked)

Correia et 2003 58 | Within-subj M 0.71 40.00 Contingent % of No 2
al.soc vouchers vs. No | participants
) Vouchers .
abstinent
Hser et al.5t 2011 319 RCT M 12 CNBD Contingent LDA Yes 1
vouchers vs. No
vouchers
Jiang et al.>? 2012 160 RCT M 12 CNBD Contingent LDA No 1
vouchers vs. No
vouchers
Chen et al.?3 2013 246 | Randomize M 12 CNBD Contingent Number of Yes 1
d by clinic vouchers vs. No negative
vouchers
samples
Ling et al.5 2013 202 RCT B 16 CNBD Contingent LDA No 3
vouchers vs. No
vouchers
Wang et al.%® 2014 | 266 Clinic- M 24 CNBD Contingent % urine No 3
2 | assignment vouchers vs. No positive
vouchers
Jarvis et al.>¢ 2019 84 RCT N 24 CNBD | Contingent work % weekly Yes 3
access_ VS. Samples
Noncontingent .
work access negative
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MOUD = Medications for opioid use disorder; CM = contingency management; Tx = Treatment; QA = Quality Assessment using the Effective
Public Health Practice Project tool (Thomas et al., 2004); RCT = Randomized control trial; M = Methadone; B = Buprenorphine; N = Naltrexone;
CNBD = Could not be determined; LDA = Longest duration of abstinence

a Scores do not include the blinding quality assessment measure. See e-Table 6 for scores including the blinding measure.

b Noncontingent control means that vouchers of value comparable to those provided in the Contingent voucher condition were provided to
participants in the Control condition but independent of illicit opioid use thereby keeping material resources provided to participants comparable

across conditions.
¢ This study examined a “brief abstinence test” with non-treatment seeking individuals.
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eTable 4. Studies targeting abstinence from cigarette smoking (n=5).

Author Year N Study MOUD CM Maximum Conditions Outcome Statistically QA
Design duration | earnings Compared significant | Rating?
(weeks) /day ($) effect at end
of Tx?
Shoptaw et al.5” | 2002 | 175 RCT M 12 5.33 Contingent % smoking- Yes 2
vouchers + NRT abstinent
patch vs. NRT
patch only
Dunn et al.58 2008 | 20 RCT M 2 25.89 Contingent vs. LDA Yes 1
Noncontingent
vouchers® (yoked)
Dunn et al.5® 2010 | 40 RCT MorB 2 25.89 Contingent % negative Yes 1
vouchers vs. sampl
. ples
Noncontingent
vouchers
Tuten et al.®0 2012b | 102 RCT M 12 10.21 Contingent Mean carbon Yes 2
vouchers vs. monoxide
Noncontingent
vouchers levels
Sigmon et al.6? | 2016 | 63 RCT MorB 10 8.14 Contingent LDA No 1
vouchers vs.
Noncontingent
vouchers

MOUD = Medications for opioid use disorder; CM = contingency management; Tx = Treatment; QA = Quality Assessment using the Effective
Public Health Practice Project tool (Thomas et al., 2004); RCT = Randomized control trial; M = Methadone; B = Buprenorphine; NRT = Nicotine

replacement therapy; LDA = Longest duration of abstinence

a Scores do not include the blinding quality assessment measure. See e-Table 6 for scores including the blinding measure

b Noncontingent control means that vouchers of value comparable to those provided in the Contingent voucher condition were provided to
participants in the Control condition but independent of cigarette smoking thereby keeping material resources provided to participants comparable
across conditions.
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eTable 5. Studies targeting therapy attendance or medication adherence outcomes (n=18)

No vouchers

Author Year | N Study MOUD CM Maximum Conditions Outcome Statistically QA Rating?
Design duration | earnings/day | Compared significant
(weeks) (6] effect at end
of Tx?
A. Therapy Attendance / Retention (n=11)
Jones et al.2 | 2000 | 25 RCT M 1 12.14 Contingent Tx days Yes 2
vouchers vs. attended
No vouchers
Rhodes et al. 2003 | 62 | Within-Subj M 8 CNBD Contingent % on-time No 1
(Exp 1)83 draws vs. No counseling
draws .
appointments
attended
Rhodes et al. 2003 | 70 | Within-subj M 8 CNBD Contingent % on-time No 1
(Exp 2)3 dra‘g’s vs. No counseling
raws .
appointments
attended
Petry et al. 2005 | 77 RCT M 12 CNBD Contingent # group Yes 1
(cont'd)12 ercI)ZSridzr:Vdvrsa\xé sessions
attended
Rowan-Szal et | 2005 | 61 RCT M 8 0.45 Contingent Average # No 2
al. (cont'd)t vouchers with individual
or without .
counseling vs. counseling
No Vouchers sessions
with or without attended
counseling
Hser et al. 2011 | 319 RCT M 12 CNBD Contingent % of subjects Yes 1
(cont'd)s? vouchers vs. retained
No vouchers
Jiang et al. 2012 | 160 RCT M 12 CNBD Contingent % of subjects No 1
(cont'd)52 vouchers vs. retained
No vouchers
Kidorf et al.* | 2013 | 125 RCT M 12 3.57 Contingent Sessions Yes 1
vouchers vs. attended
No vouchers
Chen et al. 2013 | 246 | Randomized M 12 CNBD Contingent Treatment days Yes 1
(cont'd)s3 by clinic vouchers vs. attended
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Holtyn et al. 2014 | 98 RCT M 26 28.57 Contingent M enrollment No
(Cont'd)44 work access vs.
Noncontingent
workP access
Kidorf et al.55 | 2018 | 212 RCT M 13 CNBD Contingent # counseling No
poucrersts | sessions
attended
B. Medication Adherence (n=9)
Preston et al.?6 | 1999 | 58 RCT N 12 13.75 Contingent Maximum # N Yes
vouchers vs. doses
No vouchers or
noncontingent
vouchers
Carroll et al. 2001 | 127 RCT N 12 3.34 Conrt1ingent # of N doses No
' 1\27 vouchers vs.
(cont’d) No voucher
Carroll et al. 2002 | 55 RCT N 12 5.10 Conﬁngent # of N doses No
14 1\28 vouchers vs.
(con’td) No voucher
Sorensen et 2007 | 66 RCT M 12 13.96 Contingent % adherence to Yes
al.s? vouchers + HAART
counseling vs.
Counseling only
Everly etal.58 | 2011 | 35 RCT N 26 CNBD Contingent % doses Yes
orkascess = | accepted
work access
Defulio et al.6® | 2012 | 38 RCT N 26 CNBD Contingent % doses Yes
Noncommgent | accepted
work access
Dunn et al.70¢ | 2013 | 67 RCT N 26 CNBD Contingent % urines Yes
""NO(;EC"’(‘)Cr:’tfnsgseft' samples positive
work access for N
Weaver et al.”* | 2014 | 210 RCT “Opioid 0.43 16.00 'Escalating or Completing Yes
substitution f'f/%%gﬁg:'snsse”t Hepatitis B
therapy” No vouchers vaccination
Kidorf et al. 2018 | 212 RCT M 13 CNBD Contingent # of scheduled No
(cont'd)&s vouchers vs. M doses taken
No vouchers

MOUD = Medications for opioid use disorder; CM = contingency management; Tx = Treatment; QA = Quality Assessment using the Effective
Public Health Practice Project tool (Thomas et al., 2004); RCT = Randomized control trial; M = Methadone; B = Buprenorphine; N = Naltrexone;
CNBD = Could not be determined; HAART = Highly active antiretroviral therapy

a Scores do not include the blinding quality assessment measure. See e-Table 6 for scores including the blinding measure.
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b Noncontingent control means that vouchers of value comparable to those provided in the Contingent voucher condition were provided to
participants in the Control condition but independent of therapy attendance thereby keeping material resources provided to participants

comparable across conditions.
¢ Follow-up data recorded from Dunn et al. (2015).74
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eTable 6. Detailed quality assessment data that were gathered using the Effective Public Health Practice Project tool (Thomas et al.,
2004). Each study was evaluated by two or more reviewers independently assessed and rated each study and discrepancies were
resolved via discussion.

Author Year | Selection | Study | Confounds | Blinding Data Withdrawals/ | Overall | Overall
Bias Design Collection Dropouts Without With
Blinding | Blinding
Table 1. Abstinence from Psychomotor Stimulants
Blanken et al. 2016 1 1 1 3 1 1 1 2
Defulio et al. 2009 2 1 1 2 1 1 1 1
Epstein et al. 2003 1 1 1 3 1 2 1 2
Festinger et al. 2014 2 1 1 3 1 3 2 3
Katz et al. 2002 3 2 1 3 1 1 2 3
Kennedy et al. 2013 2 1 1 2 1 2 1 1
Kirby et al. 2013 2 1 1 3 1 2 1 2
Petry et al. 2005 1 1 1 3 1 1 1 1
Petry et al. 2007 1 1 3 3 1 1 1 2
Preston et al. 2001 2 1 3 3 1 1 2 3
Rawson et al. 2002 2 2 1 2 1 1 1 2
Robles et al. 2000 2 2 1 1 1 2 2 2
Rowan-Szal etal. | 2005 1 1 1 3 1 3 2 3
Sigmon et al. 2004 1 1 1 1 1 2 1 1
Silverman et al. | 1996a 1 1 1 3 1 1 1 2
Silverman et al. 1998 1 2 3 3 1 3 3 3
Silverman et al. 1999 1 2 1 3 1 2 1 2
Silverman et al. 2004 1 1 1 3 1 2 1 2
Silverman et al. 2007 3 1 1 2 1 1 1 2
Umbricht et al. 2014 1 1 1 1 1 2 1 1
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Vandrey et al. 2007 3 2 1 1 1 2
Winstanley etal. | 2011 1 1 1 2 1 3 2
Table 2. Abstinence from Polydrug Use
Bickel et al. 2008 1
Brooner et al. 2007
Carroll et al. 2001
Carroll et al. 2002
Chopra et al. 2009
Dallery et al. 2001
Downey et al. 2000
Epstein et al. 2009
Gross et al. 2006
Holtyn et al. 2014
Iguchi et al. 1997
Katz et al. 2004

Knealing et al. 2006

Kosten et al. 2003a
Oliveto et al. 2005
Peirce et al. 2006
Peles et al. 2017
Petry et al. 2002
Petry et al. 2012
Petry et al. 2015
Piotrowski et al. 1999
Poling et al. 2006

R RN NN R N R N NN W NN N NN W NN W N
Pl R W R R R N R R R R R R R R R R N R R RN e

Schottenfeld et al. | 2005

Pl R R R R W W R R R RN R W R R W R R R R R,

W| W[ N W W W W W P P W W W W w N W w w w w w w

Pl R R R R P W R R R R R R R R R R R R R R R R,

Wl N N PN P W P W W W W NN DN W NN W w w w

N[ RN R R R W] R NN N W] R N R R W] N RN W] NN

W N NN NN WP NN W W N W NN W W N W wf w w
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Tuten et al. 2012a 3 2 1 3 1 1 2 2
Table 3. Abstinence from lllicit Opioids
Chen et al. 2013 1 1 1 3 1 2 1 2
Correia et al. 2003 2 3 1 3 1 2 2 3
Hser et al. 2011 2 1 1 3 1 2 1 2
Jarvis et al. 2017 1 1 1 3 3 3 3 3
Jiang et al. 2012 2 1 1 2 1 1 1 1
Ling et al. 2013 2 1 3 3 1 3 3 3
McCaul et al. 1984 2 1 3 3 1 3 3 3
Preston et al. 2000 2 2 1 2 1 1 1 2
Robles et al. 2002 1 1 1 3 1 2 1 2
Silverman et al. | 1996b 1 2 1 3 1 1 1 2
Wang et al. 2014 1 3 3 3 1 3 3 3
Table 4. Abstinence from Cigarette Smoking
Dunn et al. 2008 2 1 1 3 1 2 1 2
Dunn et al. 2010 1 1 1 3 1 2 1 2
Shoptaw et al. 2002 1 1 1 3 1 3 2 3
Sigmon et al. 2016 2 1 1 3 1 2 1 2
Tuten et al. 2012b 2 1 1 3 1 3 2 2
Table 5. Therapy Attendance and Medication Adherence
5A.Therapy Attendance
Jones et al. 2000 2 1 1 3 1 3 2 2
Kidorf et al. 2013 1 1 1 3 1 1 1 1
Kidorf et al. 2018 1 1 1 2 1 3 2 2
Rhodes et al. 2003 2 2 1 2 1 2 1 1
5B. Medication Adherence
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Defulio et al. 2012 2 1 1 3 1 3 2 3
Dunn et al. 2013 2 1 1 3 1 3 2 3
Everly et al. 2011 1 1 1 3 1 2 1 2
Preston et al. 1999 1 2 1 3 1 2 1 2
Sorensen et al. 2007 1 1 1 3 1 1 1 2
Weaver et al. 2014 2 1 1 3 1 3 2 3
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eTable 7. Studies excluded at full-text review with reasons for exclusion.

Study

Reason for exclusion

Acevedo et al. 2018

Did not test CM among participants on MOUD

Ainscough et al. 2017a

Not an original study, did not use a prospective design, did not
include a comparison condition, did not use a design that
isolates CM effect, did not test CM among participants on
MOUD, included <10 participants

Ainscough et al. 2017b

Did not involve monetary-based CM, not an original study, did
not use a prospective design, did not include a comparison
condition, did not use a design that isolates CM effect, did not
test CM among participants on MOUD

Alessi & Petry 2014

Did not test CM among participants on MOUD

Alessi et al. 2007

Did not test CM among participants on MOUD

Alessi et al. 2008

Did not test CM among participants on MOUD

Alessi et al. 2020

Did not use a design that isolates CM effect, did not test CM
among participants on MOUD

Alessi et al. 2017

Did not test CM among participants on MOUD

Barnett et al. 2017

Did not test CM among participants on MOUD

Barnett et al. 2009

Not an original study, did not use a prospective design, included
<10 participants

Barry et al. 2009

Not an original study, included <10 participants

Barry et al. 2008

Not an original study

Bickel et al. 1997

Did not use a design that isolates CM effect

Bickel et al. 1988

Did not involve monetary-based CM, included <10 participants

Bigelow et al. 1980

Did not involve monetary-based CM

Branson et al. 2012

Did not use a prospective design, did not test CM among
participants on MOUD, included <10 participants

Brewer & Hagan 2009

Did not involve monetary-based CM, not an original study, did
not include a comparison condition, did not use a design that
isolates CM effect, did not test CM among participants on
MOUD, included <10 participants

Bride & Humble 2008

Did not use a prospective design, did not test CM among
participants on MOUD

Brolin et al. 2017

Did not test CM among participants on MOUD

Brooner et al. 1998

Did not involve monetary-based CM, did not use a design that
isolates CM effect

Brooner et al. 2004

Did not involve monetary-based CM

Budney et al. 1991

Did not include a comparison condition, did not use a design
that isolates CM effect, did not test CM among participants on
MOUD, included <10 participants

Businelle et al. 2009

Not an original study, did not use a prospective design, did not
test CM among participants on MOUD

Campbell et al. 2012

Not an original study, did not use a prospective design, did not
include a comparison condition, did not use a design that
isolates CM effect, did not test CM among participants on
MOUD, included <10 participants
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Carpenedo et al. 2010

Did not use a design that isolates CM effect

Carpenter et al. 2009

Not an original study, did not use a prospective design, did not
use a design that isolates CM effect, included <10 participants

Carroll et al. 2016

Did not test CM among participants on MOUD

Carroll & Weiss 2017

Did not involve monetary-based CM, not an original study, did
not use a prospective design, did not include a comparison
condition, did not use a design that isolates CM effect, did not
test CM among participants on MOUD

Christensen et al. 2014

Did not use a design that isolates CM effect

Church et al. 2001

Did not include a comparison condition, did not use a design
that isolates CM effect

Chutuape et al. 1999

Included <10 participants

Chutuape et al. 2001

Did not test CM among participants on MOUD

Correia et al. 2005

Did not use a design that isolates CM effect

Corrigan & Bogner 2007

Did not test CM among participants on MOUD

Davis et al. 2016

Did not involve monetary-based CM, not an original study, did
not use a prospective design, did not include a comparison
condition, did not use a design that isolates CM effect, did not
test CM among participants on MOUD

Day et al. 2016

Not an original study, did not test CM among participants on
MOUD

De Crescenzo et al. 2018

Did not involve monetary-based CM, not an original study, did
not use a prospective design, did not include a comparison
condition, did not use a design that isolates CM effect, did not
test CM among participants on MOUD

De Giorgi et al. 2018

Did not involve monetary-based CM, not an original study, did
not use a prospective design, did not include a comparison
condition, did not use a design that isolates CM effect, did not
test CM among participants on MOUD

Drummond et al. 2014

Did not test CM among participants on MOUD

Dugosh et al. 2016

Did not involve monetary-based CM, not an original study, did
not use a prospective design, did not include a comparison
condition, did not use a design that isolates CM effect, did not
test CM among participants on MOUD

Dunn et al. 2014

Did not test CM among participants on MOUD

Dunn et al. 2011

Not an original study, included <10 participants

Dunn et al. 2015

Not an original study

Elk et al. 1993

Did not involve monetary-based CM, included <10 participants

Ferrell et al. 2006

Not published in peer-reviewed journal (poster abstract)

Festinger et al. 2005

Did not use a design that isolates CM effect, did not test CM
among participants on MOUD

Festinger et al. 2008

Did not use a design that isolates CM effect, did not test CM
among participants on MOUD

FitzGerald et al. 1999

Did not test CM among participants on MOUD

Fitzsimons et al. 2015

Did not test CM among participants on MOUD

Forster et al. 2019

Did not involve monetary-based CM, not an original study, did
not use a prospective design, did not include a comparison
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condition, did not use a design that isolates CM effect, did not
test CM among participants on MOUD

Getty et al. 2019

Did not involve monetary-based CM, not an original study, did
not use a prospective design, did not include a comparison
condition, did not use a design that isolates CM effect, did not
test CM among participants on MOUD

Ghitza et al. 2008

Not an original study, included <10 participants

Gonzales-Nolas et al. 2019

Not published in peer-reviewed journal (poster abstract)

Gonzalez et al. 2003

Not an original study

Griffith et al. 2000

Did not involve monetary-based CM, not an original study, did
not use a prospective design, did not include a comparison
condition, did not use a design that isolates CM effect, did not
test CM among participants on MOUD

Gruber et al. 2008

Did not involve monetary-based CM, did not use a design that
isolates CM effect

Hall et al. 2017

Did not test CM among participants on MOUD

Hand et al. 2017

Did not involve monetary-based CM, not an original study, did
not use a prospective design, did not include a comparison
condition, did not use a design that isolates CM effect, did not
test CM among participants on MOUD

Hays 2009

Did not involve monetary-based CM, not an original study, did
not use a prospective design, did not include a comparison
condition, did not use a design that isolates CM effect, did not
test CM among participants on MOUD

Heil et al. 2016

Did not use a design that isolates CM effect

Herrmann et al. 2017

Did not involve monetary-based CM, not an original study, did
not use a prospective design, did not include a comparison
condition, did not use a design that isolates CM effect, did not
test CM among participants on MOUD

Higgins et al. 1994

Did not test CM among participants on MOUD

Higgins et al. 1991

did not test CM among participants on MOUD

Himelhoch et al. 2017

Did not involve monetary-based CM, did not use a design that
isolates CM effect, did not test CM among participants on
MOUD, included <10 participants

Holtyn et al. 2014

Not an original study

Jarvis et al. 2017

Not an original study

Jones et al. 2001

Did not use a design that isolates CM effect

Katz et al. 2002

Did not test CM among participants on MOUD

Kelly et al. 2014

Did not include a comparison condition, did not use a design
that isolates CM effect, did not test CM among participants on
MOUD

Kidorf & Stitzer 1993

Did not involve monetary-based CM, did not test CM among
participants on MOUD

Kidorf & Stitzer 1996

Did not involve monetary-based CM, included <10 participants

Kidorf et al. 1997

Did not involve monetary-based CM, did not include a
comparison condition, did not use a design that isolates CM
effect

Kiluk et al. 2017

Did not test CM among participants on MOUD
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Kirby et al. 2008

Did not use a design that isolates CM effect

Kosten et al. 2003

Not an original study

Kropp et al. 2017

Did not include a comparison condition

Lee et al. 2018

Did not test CM among participants on MOUD

Lussier et al. 2006

Did not involve monetary-based CM, not an original study, did
not use a prospective design, did not include a comparison
condition, did not use a design that isolates CM effect, did not
test CM among participants on MOUD

Marino et al. 2019

Not an original study, did not test CM among participants on
MOUD

Marsden et al. 2019

Did not use a design that isolates CM effect

McKay et al. 2010

Did not test CM among participants on MOUD

McPherson et al. 2018

Did not involve monetary-based CM, not an original study, did
not use a prospective design, did not include a comparison
condition, did not use a design that isolates CM effect, did not
test CM among participants on MOUD

Messina et al. 2003

Not an original study

Metsch et al. 2016

Did not test CM among participants on MOUD

Miguel et al. 2016

Did not test CM among participants on MOUD

Murphy et al. 2018

Not an original study, did not test CM among participants on
MOUD

NCTO00000311. 1999

Not published in peer-reviewed journal

NCT00249535. 2005

Not published in peer-reviewed journal

NCT00249522. 2005

Not published in peer-reviewed journal

NCT00878852. 2009

Not published in peer-reviewed journal

NCT00838981. 2009

Not published in peer-reviewed journal

NCT01204879. 2010

Not published in peer-reviewed journal

Neufeld et al. 2008

Not an original study

Norton et al. 2019

Did not test CM among participants on MOUD

Olmstead & Petry 2009

Not an original study, did not use a prospective design, did not
test CM among participants on MOUD, included <10
participants

Peles et al. 2017

Did not use a design that isolates CM effect

Petry et al. 2012

Did not test CM among participants on MOUD

Petry et al. 2006

Did not test CM among participants on MOUD

Petry et al. 2018

Did not test CM among participants on MOUD

Petry et al. 2010

Did not test CM among participants on MOUD

Petry, Alessi, et al. 2005

Did not test CM among participants on MOUD

Petry, Peirce, et al. 2005

Did not test CM among participants on MOUD

Petry & Carroll 2013

Not an original study, did not test CM among participants on
MOUD

Petry et al. 2011

Did not test CM among participants on MOUD

Prendergast et al. 2006

Not an original study, did not use a prospective design, did not
include a comparison condition, did not use a design that
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isolates CM effect, did not test CM among participants on
MOUD, included <10 participants

Preston et al. 2008

Did not use a design that isolates CM effect

Rash et al. 2017

Not an original study, did not test CM among participants on
MOUD

Rawson et al. 2006

Did not test CM among participants on MOUD

Rogers et al. 2008

Not an original study

Rohsenow et al. 2015

Did not test CM among participants on MOUD

Rohsenow et al. 2017

Did not test CM among participants on MOUD

Rosen et al. 2007

Did not test CM among participants on MOUD

Rothenberg et al. 2002

Did not include a comparison, did not use a design that isolates
CM effect

Rowanszal et al. 1994

Did not use a design that isolates CM effect

Sayegh et al. 2017

Did not involve monetary-based CM, not an original study, did
not use a prospective design, did not include a comparison
condition, did not use a design that isolates CM effect, did not
test CM among participants on MOUD

Schmitz et al. 1995

Did not test CM among participants on MOUD, included <10
participants

Schroeder et al. 2006

Not an original study

Shoptaw et al. 1996

Did not include a comparison condition, did not use a design
that isolates CM effect

Sigmon & Stitzer 2005

Did not include a comparison condition, did not use a design
that isolates CM effect

Silverman et al. 1996

included <10 participants

Stanger et al. 2011

Did not test CM among participants on MOUD

Stitzer et al. 1984

Did not involve monetary-based CM, not published in peer-
reviewed journal, not an original study, did not use a
prospective design, did not include a comparison condition, did
not use a design that isolates CM effect, did not test CM among
participants on MOUD, included <10 participants

Stitzer et al. 2018

Not an original study

Stitzer et al. 1993

Did not involve monetary-based CM, not published in peer-
reviewed journal

Stitzer et al. 2017

Not an original study, did not use a prospective design, did not
include a comparison condition, did not use a design that
isolates CM effect, did not test CM among participants on
MOUD, included <10 participants

Subramaniam et al. 2018

Not an original study, did not test CM among participants on
MOUD

Svikis et al. 1997

Did not test CM among participants on MOUD

Svikis et al. 2007

Not an original study, did not test CM among participants on
MOUD

Tardelli et al. 2018

Did not involve monetary-based CM, not an original study, did
not use a prospective design, did not include a comparison
condition, did not use a design that isolates CM effect, did not
test CM among participants on MOUD

© 2021 Bolivar HA et al. JAMA Psychiatry.




Thurgood et al. 2016

Did not involve monetary-based CM, not an original study, did
not use a prospective design, did not include a comparison
condition, did not use a design that isolates CM effect, did not
test CM among participants on MOUD

Topp et al. 2013

Did not test CM among participants on MOUD

Tuten et al. 2012

Did not test CM among participants on MOUD

Van Horn et al. 2011

Not an original study, did not test CM among participants on
MOUD, included <10 participants

Vanderplasschen 2008

Did not involve monetary-based CM, not published in peer-
reviewed journal, not an original study, did not use a
prospective design, did not include a comparison condition, did
not use a design that isolates CM effect, did not test CM among
participants on MOUD, included <10 participants

Versek et al. 2010

Not an original study, did not use a design that isolates CM
effect

Villano et al. 2002

Did not use a design that isolates CM effect

Weinstock et al. 2010

Not an original study

Winklbaur-Hausknost et al. 2013

Not an original study, did not test CM among participants on
MOUD

Wong et al. 2004

Included <10 participants

MOUD = Medications for opioid use disorder; CM = contingency management.
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eTable 8. Moderator analysis results

Moderator type | Result
Includes All Studies in Meta-analysis
Sample size | Q=2.26,p=0.13
Includes Studies Targeting Abstinence®
Mean Daily Earnings®® Q=5.67,p=0.02
CM Duration® Q=456,p=0.10
Quality Score Q=0.03,p=0.99
Includes Studies Targeting Treatment Attendance and Medication Adherence®
Mean Daily Earnings®® Q=4.82,p=0.03
CM Duration® Q=0.20,p=0.91
Quality Score Q=179,p=041

CM = contingency management.

& All studies depicted in eFigure 1.

b All studies depicted in eFigure 2.

¢ Indicates a significant positive association between maximum daily earnings and effect size.

d Studies examining “brief abstinence tests”*®%! were omitted from moderator analyses of mean
daily earnings and CM duration because they included non-treatment seeking individuals.
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Studv npame Statistics for each study Cohen’s d and 95% C Weight

Cohen’s d Lower Upper Relative
limit limit weight
Bickel et al. 2008 0377 0111 0.364 = 2.04
Blanken et al. 2016 0.484 0212 0.756 —.— 278
Brooner et al. 2007 0473 0.107 0838 245
Carroll et al. 2001 0.060 0384 0.504 - 218
Carroll et al. 2002 0520 -0.054 1.004 ! 178
Chen stal. 2013 0571 0316 0.826 — 283
Correia et al. 2003 0714 0183 1245 l 1.91
DeFulio et al. 2009 0726 0.158 1204 1.80
Downey et al. 2000 0243 0372 0.858 - 1.67
Dunn st al. 2010 1025 0.366 1684 1.55
Epstein et al. 2003 0.758 0343 1172 C 228
Epstein et al. 2009 0506 0.083 0.929 l 226
Festinger st al. 2014 0.557 0231 0.883 259
Gross et al. 2006 -0.338 -0.962 0.286 ' 1.64
Hser et al. 2011 0227 0.007 0.447 C 204
Iguchi et al. 1997 0.337 0146 0.819 ‘ 2.06
Janvis et al. 2019 0383 -0.138 0.954 178
Jiang et al. 2012 0.271 -0.040 0.582 L e e 2.64
Kalz et al. 2002 0614 0.165 1.063 e — 247
Katz et al. 2004 0.414 0.141 0.687 e — 277
Kirby et al. 2013 0575 0224 0.926 — 250
Kosten et al. 2003 0.204 -0.198 0.606 e —— 233
Ling et al. 2013 0.276 0118 0.670 L 236
McCaul et al. 1984 0.944 0.020 1.368 | 1.03
Olivelo et al. 2005 21058 1473 2637 E 176
Peirce et al. 2006 0513 0311 0.715 299
Pelry et al. 2005 0.470 0.017 0.923 216
Petry et al. 2007 0.568 -0.028 1.164 | 172
Petry etal. 2012 0.780 0422 1138 —h.—i 248
Petry et al. 2015 0504 0137 0.871 245
Petry Martin et al. 2002 0593 0.068 1318 L 164
Piotrowski et al. 1999 0563 0.167 0.958 L 235
Preston et al. 2000 21065 1422 2708 3 1.58
Preston et al. 2001 0.442 -0.002 0.386 218
Rawson et al. 2002 0506 -0.012 1.024 1.95
Roblss et al. 2002 0.431 0143 1.005 — 178
Rowan-Szal et al. 2005 0539 0.028 1.050 197
Schottenfeld et al. 2005 0318 0.008 0.628 265
Sigmon et al. 2016 0.461 -0.039 0.961 2.00
Silverman et al. 1996 1186 0.487 1.885 1.46
Silverman et al. 1998 5213 3883 6543 b 059
Silverman et al. 1999 0.929 0.204 1564 — 1.61
Silverman et al. 2004 0975 0.400 1.550 — 178
Silverman et al. 2007 0.890 0.341 1439 — 1.85
Tuten et al. 2012a 0.166 -0.240 0.571 | 232
Tuten et al. 2012b 0.950 0.456 1444 = 202
Umbricht et al. 2014 0118 -0.308 0.544 i 225
Winstanley et al. 2011 0.465 -0.005 0.935 q 210
Total (95% C.1.) 0.580 0.467 0.693 100.00
.00 0.50 0.00 0.50 1.00

eFigure 1. Forest plot demonstrating individual and overall Cohen’s d for all studies that targeted
abstinence from substances as outcomes. These studies are in the forest plots in the main text,
Figures 2-4.

© 2021 Bolivar HA et al. JAMA Psychiatry.



Studv name Statistics for each studv Cohen's d and 95% Cl Wejaht

Cohen's d Lower Upper Relative
limit limit weight
Caroll et al. 2001 0045 0399 0.489 N | 585
Carroll et al. 2002 0520 -0.054 1094 = 505
Chen et al 2013 0.348 0.086 0.600 ———— 594
DeFulio et al. 2012 0938 0314 1662 — 443
Dunn et al. 2013 1191 0671 1711 538
Everly et al. 2011 0.958 0.258 1658 — 434
Hser et al. 2011 0.404 0.179 0629 s = 7.07
Jiang et al. 2012 0.061 -0.249 0371 —— 6.64
Jones etal. 2000 0729 -0.081 1539 = 379
Kidorf et al. 2013 1.047 0673 1421 6.27
Kidorf et al. 2013 -0.110 -0.440 0221 — e — 6.52
Petry et al. 2005 0.967 0.485 1439 567
Preston et al. 1999 0922 0.253 1591 — 451
Rhodes st al. 2003 exp 1 0173 -0.382 0728 i 516
Rhodes stal 2003exp2 0386 -0.163 0935 i 521
Rowan-Szal et al. 2005 0.495 -0.015 1.005 5.44
Sorenson et al. 2007 1.084 0.567 1.601 5.40
Weaver st al. 2014 1415 1.041 1788 | 6.27
Total (95% C.l.) 0.621 0.399 0.844 100.00
.00 0.50 0.00 0.50 1.00

eFigure 2. Forest plot demonstrating individual and overall Cohen’s d for all studies that targeted
treatment adherence (i.e., therapy attendance or medication adherence) as outcomes. These
studies are in the forest plots in the main text, Figure 5.
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Studv name Statistics for each studv
Cohen’s d Lower
limit
DeFulio et al. 2011 -0.023 -0.573
Dunn et al. 2015 -0.285 -0.77T
Jiang et al. 2012 -0.080 -0.390
Ling et al. 2013 0.063 -0.329
Petry et al. 2012 -0.147 -0.483
Rawson et al. 2002 0.366 -0.145
Sorenson et al. 2007 0.485 -0.005

Total (95% C.1.) 0.023

-0.164

Upper
limit

0.527
0187
0.230
0.455
0.199
0.877
0.975

0.210

-1.00

Cohen's d and 95% Cl

—

-0.50

-

0.00

1

0.50

1.00

Weijoht

Relative
weight

951
11.75
21.67
15.96
18.92
10.71
11.46

100.00

eFigure 3. Forest plot demonstrating the effect size for the seven studies for which we could
calculate follow-up effect sizes.
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Funnel Plot of Standard Error by Std diff in means
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eFigure 4. Funnel plot assessing for publication bias among studies included in the meta-
analysis.
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